Effects of ethanol and temperature on NMDA receptor function in different mouse genotypes.
The present study investigated whether temperature-related changes in NMDA receptor sensitivity to ethanol might play a role in mediating the effects of body temperature on behavioral sensitivity to ethanol or in determining genotypic differences in sensitivity to ethanol. We accomplished this by determining the effects of ethanol on three different mouse genotypes (C57, LS, and SS) on two types of NMDA receptor-mediated responses at 30 degrees and 35 degrees C: (i) extracellularly recorded synaptic potentials elicited in the CA1 region of the in vitro hippocampal slice preparation by stimulation of the Schaffer-commisural pathway in the presence of the alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor blocker, 6,7-dinitroquinoxaline-2,3-dione, and low magnesium concentration; and (ii) increase in [3H]MK-801 binding elicited by glutamate in telencephalic membrane preparations. Ethanol significantly decreased NMDA receptor-mediated excitatory postsynaptic potential (EPSP) amplitude and area in the three genotypes. In C57, the effect of ethanol on NMDA receptor-mediated EPSP amplitude and area was more pronounced at 30 degrees C, compared with that at 35 degrees C. In most cases, there was a good correlation between the effects of ethanol on EPSP amplitude and area. The order of sensitivity between the three genotypes was C57 = LS > SS at 35 degrees C and C57 > LS = SS at 30 degrees C. Similarly, ethanol significantly decreased glutamate-stimulated [3H]MK-801 binding in membrane fractions. The effect of ethanol was temperature-dependent, because ethanol produced more inhibition at 30 degrees C than at 35 degrees C in all genotypes. The effect of ethanol on MK-801 binding was concentration-dependent, and the sensitivity to 100 mM ethanol of the genotypes at 35 degrees C was LS > SS = C57, whereas it was SS > LS = C57 at 30 degrees C. Collectively, the results demonstrate that temperature is an important variable that can influence NMDA receptor sensitivity to ethanol measured via electrophysiological and binding techniques, and that temperature can influence relative sensitivity of NMDA receptors to ethanol between mouse genotypes. Furthermore, the findings indicate that temperature-induced changes in sensitivity of NMDA receptors to ethanol may play a role in mediating the effects of body temperature on behavioral sensitivity to ethanol in LS, but not C57 and SS mice.